Introduction: Posterior reversible encephalopathy syndrome is a clinical and radiological entity. The most accepted theory of posterior reversible encephalopathy syndrome is a loss of autoregulation in cerebral blood flow with a subsequent increase in vascular permeability and leakage of blood plasma and erythrocytes, producing vasogenic edema. In infection-associated posterior reversible encephalopathy syndrome, a clinical pattern consistent with systemic inflammatory response syndrome develops. Parainfluenza virus has not been reported in the medical literature to be associated with posterior reversible encephalopathy syndrome. Case presentation: We report herein the case of a 54-year-old Caucasian woman with posterior reversible encephalopathy syndrome associated with parainfluenza virus infection who presented with generalized headache, blurring of vision, new-onset seizure and flu-like symptoms. Conclusion: Infection-associated posterior reversible encephalopathy syndrome as well as hypertension-associated posterior reversible encephalopathy syndrome favor the contribution of endothelial dysfunction to the pathophysiology of this clinicoradiological syndrome. In view of the reversible nature of this clinical entity, it is important that all physicians are well aware of posterior reversible encephalopathy syndrome in patients presenting with headache and seizure activity. A detailed clinical assessment leading to the recognition of precipitant factors in posterior reversible encephalopathy syndrome is paramount.
Introduction
Posterior reversible encephalopathy syndrome (PRES) is a clinical and radiological entity first described by Hinchey et al. in 1996 [1] and later by Baizabal-Carvallo et al. [2] . The common clinical features are headache, seizures, visual changes, altered mental status and focal neurological signs [3] . In a case series of 13 patients described by Varaprasad et al., headache and seizures were the most common manifestations [4] .
Imaging is essential in the differential diagnosis of PRES, which includes hypertensive encephalopathy, uremic encephalopathy, lupus cerebritis, meningitis, encephalitis, stroke and cerebral venous thrombosis. Magnetic resonance imaging (MRI) allows more precise characterization and recognition of PRES than computed tomography does [5] . The most common characteristic imaging pattern in PRES seen on MRI is the presence of edema involving the white matter of the posterior portions of both cerebral hemispheres. This is especially true in the parieto-occipital regions, where it appears in a relatively symmetrical pattern that spares the calcarine and paramedian parts of the occipital lobes [6] . However, the brainstem, cerebellum, frontotemporal cortex and basal ganglia may also be involved. Cortical involvement was observed in 95.5% of patients in one case series [2] .
In 20% to 30% of patients who develop PRES, blood pressure is essentially normal at the time of presentation, a finding that has been reported in many large series, including those concerning women with eclampsia, as well as in patients with cyclosporine toxicity after allogeneic bone marrow transplant, in broader PRES studies and in many isolated case reports [7] .
In adult patients, more than 90% have antibodies to parainfluenza virus. Even in the presence of high levels of serotype-specific antibodies, primary infection and reinfection can occur [8] . Parainfluenza virus is associated with 1% to 15% of acute respiratory illness in adults [9] .
Case presentation
A 54-year-old Caucasian woman presented to the emergency department (ED) of our institution with uncontrolled hypertension and new-onset seizures. Two weeks prior to this admission the patient's hypertensive medication had been switched in a tapered fashion from clonidine to lisinopril because of a reported intolerance in the form of general malaise, sinus headache and nonproductive cough. Five days before presentation she had developed generalized headache, blurred vision and nausea, and she decided to visit her closest ED, an outside facility in Northwestern Massachusetts, which found her hypertensive with systolic blood pressure of 260 mmHg. At that time, she was treated with analgesics and parenteral antihypertensive medications, which led to partial improvement of her symptoms and subsequent discharge to her home in rural western Massachusetts. Twenty-four hours before her hospital admission, she again visited the ED of the same outside facility complaining of recurrent, severe headaches accompanied by blurred vision. Her blood pressure recorded at that time was 260/160 mmHg. She was again treated with intravenous narcotics and antihypertensive's; however, while being treated, she developed confusion, and the decision was made to transfer the patient to our hospital. En route to our hospital she had an episode of tonic-clonic seizure activity lasting three to four minutes. In our ED, she received a dose of 1000 mg intravenous fosphenytoin once upon arrival and was subsequently intubated for airway protection because of unresponsiveness. Her admission blood pressure was 194/115 mmHg, and she was given two doses of 10 mg of intravenous labetalol.
Her medical history was notable for hypertension, systemic lupus erythematosus (SLE), end-stage renal disease (ESRD) secondary to lupus nephritis on daily ambulatory intermittent peritoneal dialysis, with a history of good dialysis compliance and blood pressure control. Her most recent peritoneal dialysis treatment had been the day preceding admission. She had also had a mechanical aortic valve replacement for a history of aortic stenosis and underwent chronic anticoagulation treatment. She was no longer on any immunosuppressive therapy for lupus. She did not use alcohol, tobacco or recreational drugs. There were no reported sick contacts, recent travel or outdoor exposures.
Her initial laboratory data were relevant for leukocytosis of 16,500 cells/mm 3 . No thrombocytopenia or schistocytes were noted on peripheral blood smear. Her liver panel was normal. Her blood urea nitrogen was 68 mg/ dl with serum creatinine of 5.6 mg/dl. Her baseline serum creatinine was 5.2 mg/dl. Continuous cycling peritoneal dialysis was initiated in the Intensive-Care Unit (ICU). She underwent computed tomography of the brain, which showed subtle evidence of a possible acute abnormality in the right occipital lobe in addition to an unusual pattern of calcifications in the cerebral hemispheres ( Figure 1 ). The patient underwent lumbar puncture for cerebrospinal fluid (CSF) analysis, which showed clear fluid, a white blood cell count of 99 cells/ mm 3 , a protein level of 9860 mg/dl and a glucose level of 53 mg/dl. Her chest X-ray was unremarkable. Empiric treatment for viral and bacterial meningitis with intravenous acyclovir, vancomycin and ceftriaxone followed. Her blood and CSF cultures ultimately showed no growth, and her CSF venereal disease research laboratory, herpes simplex and varicella virus polymerase chain reaction results were negative.
In our ICU, the physical examination revealed an afebrile patient with a blood pressure of 145/92 mmHg while sedated on propofol and intubated on assist control ventilation, tidal volume of 550 ml, positive endexpiratory pressure of 5 cmH 2 O, oxygen saturation of 100%, fraction of inspired oxygen of 50% and heart rate of 85 beats/minute. She had a noticeable generalized fine maculopapular rash not reported on admission. Her head and neck examination revealed no signs of trauma, with equal and reactive pupils without subconjunctival hemorrhage. Her neck was supple without lymphadenopathy. Her neurological examination showed no obvious posturing or asymmetry; however, she had bilateral lower-extremity hyperreflexia accompanied by the presence of a coexistent Babinski sign. Her lungs were clear to auscultation bilaterally, and her cardiac examination showed a regular pulse with normal S1 and S2 and an audible systolic click. No rashes on her palms or soles were noted. No embolic or immunologic phenomena of endocarditis were encountered.
On ICU day 2, the patient developed a fever of 102°F, and a nasopharyngeal direct fluorescent antibody test was positive for parainfluenza virus, which was confirmed by viral cultures for parainfluenza virus type 3. Lupus activity studies showed normal C3/C4 levels and elevated complement 50 levels > 60 U/ml. Her antinuclear antibody titer was 1:800 with a homogeneous nucleolar pattern. Transesophageal echocardiography showed normal prosthetic valve function and no evidence of vegetations. MRI of the brain without contrast enhancement was also performed on ICU day two. The image revealed multifocal T2-weighted hyperintense lesions present within the parasagittal white matter and both cerebellar hemispheres (Figure 2 ).
Discussion
The most accepted theory of PRES is a loss of autoregulation in cerebral blood flow induced by hypertension with a subsequent increase in vascular permeability and leakage of blood plasma and erythrocytes, producing vasogenic edema with petechial hemorrhage [1, 2] . A histologic evaluation of PRES is uncommon and is often obtained late in the course of complex systemic disease. Activated reactive astrocytes, scattered macrophages and lymphocytes have often been noted without inflammation, ischemia or neuronal damage. Three hemispheric pattern variants may be encountered with similar frequency: holohemispheric, superior frontal sulcal and primary parietal-occipital [10] .
PRES has been less commonly described in the setting of autoimmune disease, and the distinctive role of SLE in the pathophysiology of PRES is often clouded by concurrent hypertension and renal disease [11] . To date, there have been two types of "PRES-SLE" syndromes described: "hypertensive PRES," which is reversible with conventional antihypertensive and anticonvulsive treatments concomitant with inactive SLE, and "immunological PRES," which requires immunosuppressive therapy and is considered a neurological manifestation of active SLE [12] . Our patient likely had the former type of PRES-SLE, given the fact that markers of lupus activity were normal and her clinical findings were not consistent with cerebral vasculitis or a systemic disease process.
In infection-associated PRES, a clinical pattern consistent with systemic inflammatory response syndrome develops with evidence of multiple organ dysfunction syndrome [10] . A case of an association between influenza A virus and PRES with documentation of cerebral vasculopathy has been reported [13] . Influenza infection can precipitate encephalopathy, or encephalitis with the development of cerebral edema, which might confuse the initial clinical picture. The case of our patient is unique in that parainfluenza virus infection has not been reported in the literature in association with the development of PRES. Parainfluenza infections are a common cause of respiratory infection in infants and children; however, immunocompromised adults can also be affected [14] . Parainfluenza virus type 3 usually presents with lower respiratory features (bronchiolitis and pneumonia), which might have been related to this patient's history of flu-like symptoms that triggered the discontinuation of clonidine, likely representing the incubation period of the virus, which can extend up to seven days. No rash has been reported to be associated with parainfluenza virus [14] . In a study of hematopoietic cell transplant recipients by Peck et al., asymptomatic parainfluenza virus infection was detected in 17.9% of recipients [15] . PRES in our patient was likely precipitated by multiple factors, including uncontrolled hypertension, immunosuppression due to a history of autoimmune disease and ESRD, and acute parainfluenza virus infection.
In addition to viral infection and SLE, PRES has also been associated with high-dose methylprednisolone therapy, uremic encephalopathy, pheochromocytoma, Henoch-Schönlein purpura, acute hepatic failure, sickle cell disease, thrombotic thrombocytopenic purpura, organ transplantation, HIV infection and gemcitabine therapy [3, 6] .
There are no specific guidelines for the management of hypertension in PRES; however, the general recommendation is to treat all PRES patients presenting with malignant hypertension with parenteral agents for a goal reduction in diastolic blood pressure to 100 to 105 mmHg within two to six hours while not exceeding a decline in mean arterial pressure by more than 25% to avoid cerebral hypoperfusion and stroke. Those patients who present with lesser degrees of hypertension should be managed with smaller incremental changes in blood pressure decline as per ischemic stroke guidelines [16] . Treatment of PRES generally includes antihypertensive and/or anticonvulsant therapies and the withdrawal of a suspected drug if applicable [17] . When seven-day therapy for hypertension and convulsion does not reverse the manifestation, immunosuppressive treatments are recommended to reverse PRES [12] . Recurrence of atypical PRES in a hypertensive child with ESRD on peritoneal dialysis was reported by Girişgen et al., and they noted infection and sudden increases in blood pressure as causes for recurrence [18] . In the case series reported by Varaprasad et al., the duration of hospital stay ranged from five to 26 days (median of 14 days) and the time to recovery from PRES was two to 10 days (median of three and a half days) [4] . Most case reports have described excellent outcomes; however, one report by Covarrubias et al. reported mortality of more than 25% with significant residual neurologic morbidity in survivors as well [19] .
Conclusion
Our patient was treated symptomatically, with particular attention given to aggressive blood pressure control. She recovered fully with no residual neurological deficit and with resolution of the generalized body rash, which was ultimately attributed to an allergic reaction. She was discharged to home nine days after admission to our institution.
We postulate that our patient experienced an episode of coexistent hypertensive SLE and infection-associated PRES precipitated by a combination of uncontrolled hypertension and parainfluenza virus type 3 infection. Both associations favor the contribution of endothelial dysfunction in the pathophysiology of this clinicoradiological syndrome.
In view of the reversible nature of this clinical entity, it is important that all physicians are well aware of PRES in patients who present with headache and seizure activity. A detailed clinical assessment leading to the recognition of precipitant factors in PRES is paramount, as early diagnosis and management may have significant prognostic implications.
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